This paper investigates risk preference at older ages in 14 European countries. Older individuals report greater risk aversion. Using the longitudinal nature of the data we are able to show this relationship between risk preferences and age is not due to cohort effects or selective mortality. We also show, however, that on average roughly forty percent of this overall age effect is actually due to life events such as retirement, health shocks and widowhood or marital change that occur increasingly as individuals age. These life events are a particularly important explanation of the age `effect' for women and for the age group 50-64.
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Introduction
Individual attitudes towards risk shape a broad set of decisions relating to important outcomes such as savings and investments, occupational choice and labour supply, retirement decisions, insurance and health services purchase, health behaviours and lifestyles. As a consequence, the study of the determinants of risk attitudes has attracted a great deal of attention in the economic literature. Amongst the findings of the literature to date it has been shown that richer people display on average a lower degree of risk aversion ( [Shaw, 1996] ) and risk attitudes appear to be influenced also by other factors including personality traits , language structure [Chen, 2013] and education (Riley and Chow [1992] , Kapteyn and Teppa [2011] and Outreville [2013] ).
Given this background, the way that risk attitudes might evolve over the life-cycle is an important topic for research -the majority of theoretical models assume that risk preferences are time invariant but such a view has been challenged by the empirical literature which shows that risk preferences may vary substantially over the life-cycle (Chuang and Schechter [2015] and Schildberg-Hörisch [2018] ). In addition, Dohmen et al. [2011] have shown that, as individuals get older, they are less willing to take financial risks, and subsequent work (Bonsang and Dohmen [2015] ) argues that such changes in risk attitude might occur via the cognitive decline that happens at older ages. Our study takes these results as a starting point and investigates the change in risk preferences at older ages in more detail. Understanding the evolution of risk preferences in the latter part of the life-cycle is also particularly important for policy. With increasing shares of individuals entering older cohorts due to population ageing, knowledge of the risk preferences of older cohorts is essential information for the successful design of important welfare programs such as pension schemes, long-term care coverage and health care provision to the elderly, or for broader policy interventions related to annuity or insurance markets.
Ageing is associated with a number of concurrent processes in multiple dimensions that likely affect risk attitudes, and the specific contribution of each of these should be accurately assessed.
Retirement, changes in household composition and family ties, psychological and emotional alterations, and the loss of cognitive ability may all contribute to reshape risk preferences. In addition to these factors, a major role is also potentially played by health deterioration, which is a distinctive feature of the ageing process. Health deterioration is partly due to a slow, physiological erosion of the health capital, but in many circumstances, it can be also greatly affected by large unanticipated shocks such as a trauma or a diagnosis of a chronic condition.
In this paper we use data from the Survey of Health Ageing and Retirement in Europe (SHARE) which contains longitudinal measures of self-reported risk aversion on roughly 28,000 individuals aged 50+ in 14 different countries. SHARE also contains detailed measurements of other aspects of the respondents' life-course trajectories such as family circumstances, employment and pension arrangements, cognitive function, personality and a large battery of questions on health and health events. With such data we are able to set up a sequence of empirical models to describe and investigate the way in which risk attitudes change with age. Firstly, since our data are longitudinal, we are able to show that the observed increase in risk aversion that occur with age is not just a cross-sectional phenomenon that may be a result of cohort effects or the fact that people with systematically different risk preferences are more likely to survive until older ages -a panel data model with random effects (and additional controls for country, gender and age) still shows an important and significant role for age.
Following on from this we investigate the degree to which this overall raw age 'effect' may be actually due to the kind of life-events that increasingly happen to older individuals as they age. Consistent with previous literature, our panel data specification with controls for individual heterogeneity also finds a role for income changes and for cognition changes in explaining risk preferences. But our main contribution is to also find and document an important role for other life-events such as widowhood, leaving work, drawing a pension, and health, and show that our finding of the effects of health events on risk aversion is robust to a number of different ways of measuring such events. Taken together, when we add controls for all these events to our models, they can, on average, explain roughly 40% percent of the previously identified age 'effect'. Nevertheless, we still find a statistically significant residual, or 'pure', age effect when all these controls are added.
With such a large sample we are able to carry out sub sample analysis, to investigate the sensitivity or robustness of our results but also to consider potentially heterogeneous effect of lifeevents and age on risk preferences. We focus particularly on two breakdowns, namely younger and older groups (50-64 as opposed to 65-75) and male/female, and find that life-events matter for the risk preferences of all groups. The age effect itself, and the degree to which age effects are attenuated by controlling for life-events, is different across groups however. We find a strong 3 effect of age for men which is not attenuated at all by controls for life-events. In contrast we find a much greater attenuation of the age effect for women, such that the pure age effect in risk preferences is considerably lower for women than for men and in general not statistically significant. When looking across age groups, we find similar degrees of attenuation, but a much smaller age effect within the older group of our sample. Finally, a number of other specifications and analyses assess the sensitivity and robustness of our results.
The rest of the paper proceeds as follows: section 2 describes the existing literature, section 3 presents the dataset and its variables, section 4 provides descriptive statistics, section 5 the identification strategy and results. Section 6 looks at sensitivity analysis, finally section 7
concludes.
Literature Review
Standard life-cycle models assume that risk preferences do not vary at different stages of life, thus implying that attitude towards risk remains stable over time (Pratt [1964] , Arrow [1971] , Stigler and Becker [1977] ). From a theoretical point of view, prospect theory has disputed such hypothesis on the grounds that individuals exhibit different risk preferences when the same choice is presented in different frameworks [Kahneman and Tversky, 1979] . Moreover, individuals weight losses and gains with different probabilities, displaying different degrees of risk tolerance.
In addition, challenges to the stability hypothesis come also from the empirical literature, where experiment-based studies find variability of risk preferences over time. Applied works consistently show that risk preferences tend to change not only over time but also according to the different domains considered [Dohmen et al., 2016] . In order to shed light on the process underlying a wide range of economically relevant choices, a great effort has been devoted for assessing drivers and intensity of changes in risk preferences. To identify the factors that may induce shifts in the preference structure, either studies have exploited idiosyncratic (changes in income, cognition, education, etc...) or exogenous shocks (civil wars, natural disasters, etc...). This notwithstanding, no consensus has been reached on the key factors that contribute to shape risk preferences.
A relevant issue in this debate concerns the way risk attitude is measured. Preference elicitation 4 is based either on consumer choices, or on stated preferences. However, elicited risk attitude based on individual statements has been found to have good predictive power for household's choices (Guiso et al. [1996] , Guiso and Paiella [2005] ). The available evidence indicates that risk preferences vary across agents and stated preferences are consistent with individual behaviour.
For example, individuals with high risk aversion, are less likely to be self-employed or to hold risky securities.
Most contributions have focused on the relationship between individual characteristics and attitude towards risk. The empirical evidence about the association between risk aversion and education is mixed. Some works find a negative correlation between years of education and aversion to risk (Riley and Chow [1992] , Kapteyn and Teppa [2011] , and Outreville [2013] ), whereas in other cases the relationship appears to be positive (Hersch [1996] and Jianakoplos and Bernasek [1998] ). An alternative channel has been identified in intergenerational inheritance.
To the extent that parents are able to transmit attitudes to their children, a positive correlation between parents and children risk aversion can be expected. Using stated preferences measures, Dohmen et al. [2012] show that attitudes towards risk and trust are passed across generations, suggesting that transmission of family values encompasses various dimensions of economic and social interactions.
More recently and Jones et al. [2018] have stressed also the role of personality traits in financial choices. They argue that personal characteristics such as agreeableness, anxiety and cynical hostility are negatively correlated with the chance of taking risks.
According to Chen [2013] , the structure of the language spoken can be a good predictor of behavioural choices and willingness to take risk. He classifies different languages according to the use of future tense and divides them into strong and weak future time-oriented languages.
Individuals belonging to the second group (weak) tend to be more prudent, implying that they save relatively more, smoke less and are wealthier in general.
A different approach has focused on the link between exogenous shocks and risk preferences.
These contributions study the effect of events such as financial crises, conflicts (riots, wars) or natural catastrophes (e.g. earthquakes, floods, hurricanes etc..). Regarding financial crises, Bucciol and Miniaci [2018] find that background macroeconomic conditions and personal exposure affect propensity to take financial risk. In particular risk tolerance drops when investors enter a recession. The results are in line with Guiso et al. [2018] who highlight that, after the crisis, investors appear significantly more reluctant to take financial risk than before. The shift is not associated with the actual loss they incurred in, but it is rather due to fear and changes in perception. The evidence of correlation with changes in emotions is consistent with prior research [Necker and Ziegelmeyer, 2016] . Mixed results emerge from the studies about the effects on risk preferences of conflicts as they find both increase [Voors et al., 2012] and decrease (Callen et al. [2014] , [Kim and Lee, 2014] and [Moya, 2018] ) in risk aversion. Contributions about the effect of natural events are in general inconclusive [Chuang and Schechter, 2015] .
The literature has generally found a positive correlation between age and risk aversion. For instance, Dohmen et al. [2011] show that risk seeking attitude declines with age. Younger cohorts seem to be more willing to take risk than older ones, with men being less risk averse than women. Interestingly, the relationship does not appear to be monotonic as the decline in risk attitude reaches a plateau around the age of 65 and remains flat afterwards. Other studies (Gollier [2004] , Gollier [2002] ) get to similar conclusions and find that younger individuals are on average more willing to take risk. Such evidence can be rationalised bearing in mind that consumers at younger ages enjoy a longer expected lifetime horizon and, therefore, they have more opportunities to smooth consumption, including possible losses. Because of that, they might be prone to accept higher risk when taking financially relevant decisions.
Since the seminal contribution by Grossman [1972] , the importance of health status as a component of individual utility function is well rooted in economic theory. Health can increase or decrease the marginal utility of consumption. From the empirical side, Finkelstein et al. [2013] point out the negative effect of health deterioration on the marginal utility to consume, but other scholars such as [Lillard and Weiss, 1997] find a positive effect. The literature has examined also the role of health conditions in increasing precautionary savings, to face expected increases in future health expenditure (Hubbard et al. [1995] ) and Palumbo [1999] . Moreover, health deterioration can trigger the demand for early retirement [Disney et al., 2006] , as well as disability benefits [Blundell et al., 2002] , or reduction in working hours [Trevisan and Zantomio, 2016] . A stream of works has explored the effect of health deterioration on portfolio choice (Rosen and Wu [2004] , Edwards [2008] , Atella et al. [2012] , Bressan et al. [2014] ). Overall, they find that declining health conditions increase the ownership of less risky assets, in line with the precautionary savings motive.
Although the impact of health decline has been analysed in the consumption, saving, labour 6 and portfolio choice literature, its role in shaping the underlying risk preferences has not been explicitly addressed yet. In contrast, the assessment of the link between negative health shocks and general attitudes towards financial risk is a key step to identify the pathway whereby the observed change in behaviour comes about. Provided that, moving into the old age, increasingly large cohorts are exposed to negative health shocks, this will give important insights on possible consequences for financially-related decisions that might also translate into sizeable macroeconomic effects.
To the best of our knowledge, the effects of health on risk attitude were first investigated by Hammitt et al. [2009] exploiting a gambling elicitation method. They study the association between income risk tolerance, health and life expectancy on a fairly small sample of individuals from the US (less than 3,000 observations). Their findings point to a positive correlation between health and risk tolerance. More recently, Brooks et al. [2018] use questionnaire data filed by investors meeting their financial advisors to assess the link between ageing and risk attitude. Their study finds a modest influence of age on risk aversion compared to other factors such as retirement or length of the investment horizon. Moreover, cognitive decline does not seem to contribute significantly to explain the lower risk aversion of older investors. Different findings emerge from [Bonsang and Dohmen, 2015] who investigate in detail the role of cognitive abilities, using an indicator that combines numeracy, fluency and memory scores. Based on a single wave of SHARE data, their study documents heterogeneity in risk aversion across age groups, as we do. Yet, according to their findings, the lower willingness of older individuals to take risks can mostly be ascribed to cognitive impairment, while disability or chronic diseases play no significant role.
Previous works linking health changes to risk attitude use a small set of proxies for health status and cross-sectional data. By contrast, our study improves upon the existing literature in that we observe each respondent at different points in time, thus capturing also changes in both risk attitude and health status over time. Moreover, our health measures span over an array of indicators both subjective and objective that account for the multidimensional nature of respondents' health.
3 Data
The data for this study is drawn from the SHARE survey and comprises individuals aged 50+ from fourteen European countries. restrict our analysis to respondents for whom it was elicited twice. Given the survey design, for each respondent, we record information at either in wave 2 and 5 or in wave 4 and 5 2 .
We select individuals who were between 50 to 75 years old at the time of the first interview (wave 2 or wave 4), this to avoid attrition due to death by the time of the second interview (wave 5). Around 25,000 individuals compose our estimating sample.
The measure of risk attitude
The dependent variable for our empirical analysis is based on the following question:
When people invest their savings they can choose between assets that give low return with little risk to lose money, for instance a bank account or a safe bond, or assets with a high return 1 Respectively [Börsch-Supan, 2018a] , [Börsch-Supan, 2018b] and [Börsch-Supan, 2018c] . 2 Concerning the other waves: wave 1 is excluded since it does not contain information about risk attitude, wave 3 is omitted because it is a retrospective life history survey; finally, wave 6 is ruled out because the question about risk preferences was asked only to new respondents, losing the longitudinal dimension.
8 but also a higher risk of losing, for instance stocks and shares.
Which of the statements on the card comes closest to the amount of financial risk that you are willing to take when you save or make investments?
1. Take substantial financial risks expecting to earn substantial returns 2. Take above average financial risks expecting to earn above average returns 3. Take average financial risks expecting to earn average returns 4. Not willing to take any financial risks
The elicitation method draws upon a well-established question format, included also in the Survey of Consumer Finances 3 and already used in the literature (e.g. Bonsang and Dohmen [2015] ). Our measure of risk attitude is considered to be an accurate measure for non experts (face validity), and, as such, valid for eliciting subjective risk attitude. It also shows construct validity, namely, it can be used to appropriately predict a phenomenon [Grable and Lytton, 2001 ].
Furthermore, we show in Appendix A that this measure of risk attitude is a good predictor of the likelihood of owning financial investments. These features support the relevance and reliability of our measure about financial risk.
In table 1 we present the distribution of responses for each wave separately and for the entire sample.
The answers range from 1 (willing to take substantial financial risks) to 4 (not willing to take any financial risk ), but the large majority of respondents concentrates in category 4 (74.18%) and 3 (21.3%), with only a residual share of individuals displaying above average or substantial willingness to take risks. Because of that, we recode the original scores as a dummy variable, which takes value 1 if the respondent is not willing to take any financial risk (category 4) and 0 otherwise (categories 1, 2 or 3). Consequently, our dependent variable can be interpreted as an indicator of risk aversion. Figure A illustrates the level of risk attitude across different groups: risk aversion is higher for women (Fig.1) ; for individuals not living in couple (Fig.2) ; it is decreasing in the level of education ( Fig.3) and increasing in the self-perceived health status (Fig.4) .
In Finally, table 5 reports the probability of transition from a given state to the other for each time span considered. From wave 2 to wave 5, the probability of individuals to become more risk averse is 14.5%, while the same occurred for around 12% of respondents between wave 4 to wave 5. This difference is consistent with the longer time span that separates wave 2 to 5 (6 years) with respect to wave 4 to 5 (2 years).
Health Measures
Health shocks occurring at older ages have important distinctive features. In particular, despite the treatment provided to patients, they often lead to a permanent deterioration in health status.
As a consequence, they can have a deep impact on aspects of life that go beyond the demand of health or long-term care services. Permanent health shocks may influence labour market decisions (e.g. early retirement, reduction in hours worked, etc), affect savings, investments and, more in general, budget planning choices.
Because of this, we examine the health channel as one of the possible drivers of changes in risk attitude and, focusing on respondents above 50, we consider individuals relatively more vulnerable to long-lasting traumas and to the onset of chronic conditions. One of our purposes is to test whether an enduring drop in health status, which increases exposure to future medical costs and reduces earning capacity, makes agents less willing to take risky exposure.
Given its multidimensional nature, the measure of health status is a challenging task in empirical analyses. We take advantage of the rich set of information available in the SHARE dataset and we consider different measures that capture both objective and subjective evaluations of respondent's health. These are: number of acute diseases (num disease); self-perceived health status (sphus); minor and major diseases; the health index proposed by Poterba, Venti and Wise (PVW henceforth) [Poterba et al., 2017] . The number of acute diseases is defined as the sum of the illnesses the patient has received a diagnosis of, from the following list: hypertension, heart disease, lung disease, stroke, diabetes, cancer and arthritis. This measure focuses mainly on chronic or very severe conditions and has been largely used in the literature (see [Smith, 1999] , Finkelstein et al. [2013] , Trevisan and Zantomio [2016] , among others). The second indicator (sphus) is the standard measure for self-assessed health status, with responses ranging from 1 (excellent), 2 (very good) 3 (good), 4 (fair) to 5 (poor). We convert the scores into a binary variable, that takes value 1 for individuals in 'fair ' or 'poor ' health and 0 otherwise. The third measure is based on the major-minor approach (Smith [2005] ). It considers seven acute conditions, but separates major from minor ones. Minor illnesses include diabetes, arthritis, and hypertension, while major ones are stroke, cancer, heart, and lung disease. This approach allow sorting out potential differences in the impact of health changes due to disease severity.
Finally, we compute the PVW index (hindex ) using principal component analysis, based on up to 20 indicators. Such measure is considered to be among the most comprehensive as it combines information from the other measures, including sphus [Kapteyn and Teppa, 2011] . In order to disentangle the effect of subjective evaluation of health in the index, we compute an additional indicator (hindex1 ) that does not exploit information for sphus. When we include hindex1, the measure for self-perceived health enters the model separately.
Controls
In order to control for characteristics potentially correlated with risk attitude and health status, we consider a set of additional indicators, most of which measured at the individual or household level. We consider time invariant variables such as the respondent being female and years of education (yedu). The empirical literature has generally found that female are more risk averse than men, so that we expect female to be positively correlated with risk attitude [Dohmen et al., 2011] . Education is expected to be negatively correlated with risk attitude since more educated people tend to be more risk tolerant [Outreville, 2013] .
We also add dummies for countries and respondent 'type', to reflect key aspects of the SHARE questionnaire design that affect our sample structure. Only financial respondents (those who were responding to the wealth and income questions on behalf of their couple) were asked the risk preference questions in SHARE wave 2. In wave 4, all respondents who were being added to the SHARE sample for the first time were asked the risk preference questions. In wave 5 all SHARE respondents were asked the risk preference questions. Thus there are two types of respondent in SHARE with repeated measures of the risk preference. Type is coded as 1 if the individual has been interviewed in both wave 2 and wave 5, while 0 corresponds to individuals interviewed in both wave 4 and 5. We expect the coefficients for type to be positive: the interval between the first answer and the second one (wave 5) is longer (6 years)
than that for people interviewed in wave 4 (2 years). A larger time span between the first and the second interview possibly increases the probability of observing changes in risk attitude.
Moreover, we interact age with type to capture the potential effect of belonging to one group or the other. Furthermore, the first group (type=1) is composed by financial respondents, while the second group (type=0) is made of both financial and non-financial respondents, so controlling for type we aim at disentangling potential individual characteristics if financial respondents have systematically different preferences from non-financial respondents. Doing so, we also ensure that our age coefficients are flexible enough to allow for differences among these groups and we prevent from confounding effects into other difference such as the health shocks or employment shocks.
We include a quadratic term in age in all our models in order to allow for non linear age effects. Since our sample is all over age 50 we rescale the age term through the formula age = (age -50 )/10 in order to keep the resulting coefficients easily interpretable. We control also for time varying characteristics such as household size (hhsize), marital status and occupational status. More precisely, we include dummies for the respondent being single, widow(er) and being unemployed.
Socio-economic conditions are captured by a measure for permanent income (pincome) which adds to household income, also 5% of the net financial household wealth (Finkelstein et al. [2013] ). We average permanent income at household level. This measure of income considers not only yearly earnings but also a percentage of net wealth which includes the home value (minus mortgage value if present), household net financial assets and annuities. We expect this measure to be negatively correlated with risk attitude, since wealthier people tend to be more risk tolerant [Shaw, 1996] .
We control also for receiving a pension: in one model specification, we use the self-reported information provided in the questionnaire about being retired; but, since there might exist country heterogeneity on the definition of being retired and receiving annuities, to avoid potential measurement error, we create a more accurate measure of pension recipient and we use it in the more general model specification.
Furthermore, the occupational choice is by itself endogenous and as a consequence the retirement one as well (see King [1974] and Paiella and Guiso [2004] we exploit institutional information about statutory and early retirement 4 , and we build our measure of pension through the following procedure. For each each individual we compute:
where ER is early retirement age and SR stands for statutory retirement age.
Each of those variables indicates the number of years left to early and statutory retirement, respectively. First we regress raw indicator for being a pension recipient as obtained from the survey on dif f ER, dif f SR and time varying controls
Then, following a control function approach (see Wooldridge [2015] for example) we use the predicted probability of retirement as estimated by model (3) as a proxy for being a pension recipient.
This is expected to decrease the chance of being risk averse, since receiving a pension can provide an economic cushion towards risk.
Given the influence of cognitive skills on risk attitude [Christelis et al., 2010] , we add a 'numeracy' indicator taking value 1 if the respondent selects the wrong answer about a question involving a simple calculation, and 0 otherwise. Such measure can thus be interpreted as proxy for poor cognitive skills. We expect numeracy, which is increasing in worse numeracy skill, to increase the aversion towards risk (see Bonsang and Dohmen [2015] ).
Finally, we include the measures for respondent's health status illustrated in the previous section.
4 Descriptive Statistics Table 3 shows summary statistics for the variables of interest for each wave and for the three waves considered jointly.
The original sample has about 56,000 observations but due to missing values on some variables 5 , we loose around 8% of the observations and perform the empirical analysis on about 50,000
observations.
Overall, almost 75% of the individuals are risk averse, this being in line with the standard hypothesis that individuals tend to be risk averse on average.
On average individuals are 63 years old. About the gender composition: there are slightly more females in wave 4 (56%) than in wave 2 (53%); overall 55% of the sample is composed by women.
The share of married individuals is about 70%, while 11% are widow(er)s, this share reasonably increasing from the first to the second interview. Almost two thirds of respondents declare to be retired and one third is still working.
Regarding numeracy skill, the question was not asked in wave 5, so we duplicate the response given in the first interview. Because of this, the figures likely underestimate the share of individuals facing cognitive impairment in wave 5. On average 13% of respondents failed the question about computing a simple numerical calculation and therefore they are marked with low numeracy skill.
The question about risk attitude was asked in wave 2 only to individuals who stated to be the financial respondent of the household and to all types of respondents in wave 4: this might explain why the average risk aversion is lower in wave 2 than in wave 4. Above all, we control for the potential effect of being the financial respondent through the type variable.
With respect to health, on average each individual states to have (almost) one acute disease among cancer, stroke, diabetes, arthritis, hypertension, heart and lung diseases. The number of illnesses increases from the first to the second interview, in line with the health deterioration associated to ageing. On average minor diseases are more frequent than major ones. Most individuals declare to be in good health, while around one third of them claims to be in fair or poor health. Finally, the Poterba-Venti-Wise index, which is increasing in worse health, is about 3 out of 5, with a high standard deviation, meaning that there is quite high variability within the sample.
Empirical Strategy and Results

Empirical Strategy
The outcome variable of interest, the indicator for risk attitude discussed above, is dichotomous and calls for a model specification that accounts for this feature.
To this aim, we consider the following latent data generating process:
and the outcome process:
where the subscript i denotes the respondent, w = 1, 2 indicates the first or the second wave in which the respondent is interviewed, y * iw is the latent (unobservable) variable, y iw is the observed risk attitude, x iw is a vector of time-invariant and time-varying regressors, β is the vector of associated paramenters, c i is the individual-specific unobserved effect, and ε iw is an idiosyncratic error term.
We assume that the random shock ε iw is normally distributed, i.e. ε iw ∼ N (0, σ being risk averse is modeled as:
where Φ is the standardised normal cumulative density function.
A key assumption for unobserved heterogeneity probit models is that the observed regressors are strictly exogenous conditional on the unobserved effect [Wooldridge, 2010] , i.e.
Following Wooldridge [2010] , we consider a random effects probit specification which adds to the strict exogeneity assumption the assumption that, conditional on the observed regressors, the individual specific effects follow a normal distribution:
This key assumptions for probit RE implies independence between c i and x i and
where
It is straightforward to see that when σ 2 c = 0, the parameters are the same as the ones of a pooled probit model which overlooks unobserved heterogeneity 6 . The random effects probit model in 10 is estimated by Maximum Likelihood using the xtprobit, re command in Stata 15.
The full set of controls includes the covariates listed in the previous section: age, gender, years of education, log of permanent income, the predicted probability of being a pension recipient, indicators for working, married or widow(er) respondents, numeracy, household size and the indicators for the health status. We include a full set of country dummies, Italy being the baseline case, and the control for the waves in which each respondent was interviewed (type).
We first estimate the model focusing on the age effect, then we add the time-varying controls, and finally we evaluate the effect of different measures of health conditions. A common driver for several control variables included in our analysis is the ageing process, often associated with deterioration in cognitive and physical skills. To account for the possibility that our estimating equation includes correlated regressors, this potentially affecting multiple testing and inference, we adopt the Holm-Bonferroni's correction [Holm, 1979] , adjusting the p-values for the coefficients of age, numeracy and health.
Results
Column (I) shows the effect of age on risk attitudes, controlling for time invariant individual characteristics (gender and years of education), country dummies and type of respondent in the random effects probit specification. For the age variable, the marginal effects, reported in the second column (I AME), result from the joint inclusion of the linear, the squared and the interaction terms to account for non-linear effects. Similarly, for the type variable, the marginal effect includes the interaction terms as well.
As for the results in column (I AME), we find that risk aversion increases with age, with older respondents being significantly more reluctant to take any financial risk. Such evolution of risk preferences over the life-cycle is consonant with prior studies and provides a useful benchmark for quantifying the raw age effect. To give a sense of the magnitude of the estimated effect, getting 10 years older increases the chance of being risk averse by about 5 percentage points, other things equal. We find also that females are 10.6 percentage points more likely to be risk averse than males, while one additional year of education decreases the probability of risk aversion by around 1.6 percentage points. The direction of both effects confirms previous evidence in the literature. Respondent type has a small effect when we take into consideration its interaction with age, even though the sign of the coefficient is positive and in line with expectations.
Finally, we also find evidence of substantial heterogeneity in the level of reported risk aversion across countries. Controlling for such differences is important given that country-specific cultural factors and institutional features might affect risk attitude in general and reactions to health deterioration in particular. Respondents from Sweden and Denmark appear less risk averse compared to the Italians taken as benchmark. Other countries such as Spain, Slovenia and Estonia are instead more risk averse at the baseline with respect to the benchmark.
In column (II) of table 6 we add time-varying controls to capture income changes and life-events, such as household size, log of permanent income and dummy variables for being single, widow(er), unemployed, and pension recipient. In this specification we treat the pension indicator as exogenous and enter the raw information as retrieved from the questionnaire. In column (III) we will use a control function approach to capture the potential endogeneity of the pension status variable, as described above.
The sign and statistical significance of the age effect on risk attitude is in line with the previous specification, but the age effect is attenuated: the predicted increase in the probability of being risk averse is now around 3 percentage points for a decade. Thus, the life events added explain about 40% of the raw age effect estimated in column (I).
As for the impact of socio-economic indicators, our estimates show that permanent income is negatively correlated with risk aversion and being unemployed increases the chance of being risk averse by 2 percentage points. Our findings are consistent with previous research showing that individuals enjoying higher earnings are relatively less reluctant to take financial risk (Shaw [1996] and Paiella and Guiso [2004] ). When treated as exogenous, the effect of receiving a pension decreases risk tolerance by 2.4 percentage points, on the contrary, this effect is not significant when we allow for potential endogeneity of the occupational choice and, as a consequence, of the possibly endogenous decision to retire and to draw a pension. In this latter specification, the size of the unemployment status effect and the income effect remain unaffected. The positive impact of being unemployed indicates that lack of regular earnings influences individual attitude towards risk even beyond the pure income effect, consistent with the view that receiving relatively stable income flows which contribute to reduce the volatility of expected earnings provides individuals with an economic cushion that significantly lowers their risk aversion. Finally, becoming widow(er) increases risk aversion, in line with the conjecture that the presence of a partner may act as an informal insurance device in the face of adverse events, while household size displays generally a negligible effect.
We enrich both specifications in columns II and III further by adding an indicator for low numeracy skills, taken as a proxy for cognitive ability. Controlling for deficiencies in cognitive ability is crucial to disentangle the different health channels that might affect risk attitude.While preserving a significant role for age, even our most conservative estimates exhibit a drop in the age effect of about one third when the impact of other factors is accounted for. In particular, since we are interested in assessing the impact of downward jumps in health status such as the onset of new chronic conditions, we need to separately account for the smooth health deterioration due to the progressive loss in cognitive skills associated to ageing. In line with expectations, the sign of the coefficient is positive, indicating that poor cognitive skills are correlated with a reduced propensity to take financial risks. Individuals who fail to respond correctly to the simple calculation task assigned in the survey record a higher probability of being risk averse by about 2.6 percentage points.
Our findings consistently indicate that the ageing process increases risk aversion. However, changes in income and cognition capacity, together with relevant life-related events such as employment status, or the presence of a partner, can explain a substantial part of that increase.
In the next set of models we investigate more in depth the effects of the health deterioration that may also occur with age, using an array of different health measures that can be retrieved from SHARE. Results are reported in Table 7 . From column (I) through (V), we include different measures of health: the number of diseases, self-perceived health status, the Poterba-Venti-Wise (PVW) index, the number of major and minor diseases, and the adjusted PVW index, respectively. Most notably, health status is always significant and positively correlated with the dependent variable across all the specifications considered. This implies that health deterioration contributes to increase risk aversion, even after controlling for age, socioeconomic status, life-related events and cognitive abilities. To discuss the role of the different health indicators, we refer mainly to the marginal effects reported for each specification. The largest impact is associated to sphus. Respondents that evaluate their health status as relatively poor have a probability of being risk averse that is around 4.5 percentage points higher than the reference group. This evidence could suggest that changes in self-perception of health status affect the attitude towards risk relatively more than changes due to more objective events such as newly diagnosed diseases, although one might worry about potential correlations between two subjective responses confounding such an interpretation. Consequently it is also interesting to look at the effects of objectively measured health conditions such as the number of diseases or the index of different health and disability indicators. The estimated health effect comes out as relatively small for most of the individual indicators proposed, but strongly significant for all.
If we consider the diagnosis of a new disease, this event increases the probability of being risk averse by 1 percentage point (col. I AME), while a new minor or major disease (col IV AME) increases the chance of risk aversion by 1.3 and 1.1 percentage point respectively. As for the PWV index (col. III AME), a change by about 1.3 percentage points increases the likelihood of being risk adverse. Our results show that self-assessment of health conditions plays a major role among the components of the index, as it is confirmed also by column (V AME), where the impact of sphus is entered separately from the other components of the index.
Importantly, all the effects of the other regressors are preserved in the specification including also the control for health conditions and the single and widow variables are both statistically significant after controlling for health. Most importantly, however, all our conclusions on the age effect on risk aversion, and the degree to which it is attenuated by controlling for other variables that change with age, are unaffected.
Further Analysis
In this section we proceed with further analysis to evaluate the robustness of our findings and the degree to which they are driven by particular subgroups within the overall 50-75 sample.
We adjust the p-values for the coefficients of potentially correlated variables (age, numeracy, health indicators and personality traits) following the Holm-Bonferroni's correction for multiple testing.
Age groups
In this section, we attempt to provide further insights on the different factors influencing risk attitude that may depend on whether the respondent is still at a working age or not. To do so, we split the sample between individuals that, at the time of the first interview, are aged 50-64, from those aged 65-75. The choice of the threshold is due to the fact that in most of the countries examined, reaching 65 years of age is the requirement for statutory retirement.
Then, we estimate the same random effects probit model illustrated in previous sections separately for each sub-sample. Table 8 and 9 report coefficients, marginal effects and standard errors for the 50-64 and for the 65-75 groups, respectively. Not surprisingly the age effect is much smaller in size and no longer significant when the two subgroups are considered separately: this drop is due to the smaller range of variation in the age variable in the sub samples. By contrast, the significance level and the magnitude of the effects associated to all health-related indicators are fairly similar, pointing to a comparable impact of health deterioration across age groups. Most notably, income decreases both groups' risk aversion. Younger cohorts are more affected by receiving a pension and being single.
Gender analysis
An important issue to consider relates to the link between risk attitude and gender. The literature has consistently pointed out that risk attitudes tend to differ substantially between men and women (Dohmen et al. [2011] and Borghans et al. [2009] ), with females usually more reluctant to take risks. Our main specification confirms this empirical regularity.
In order to further investigate possible differences in the determinants of risk aversion across genders, we run separate analyses for men and women. Results are reported in table 10 and 11.
It is worth noticing that the impact of age is greater for men than for women. This seems to suggest that ageing is affecting relatively less women's risk attitude and that the age effect for men is not attenuated by life-related events. To give a sense of the magnitude, when controlling for a new disease for example (col (I AME) in both tables), the effect of age over 10 years is about 5.5 percentage points for males (table 10) and 0.6 percentage points for females (11), this latter effect being not significant.
As for the time varying controls, being a pension recipient only affects female risk attitude, whereas permanent income and education are still negatively correlated with risk aversion for both groups. Not working plays a role only for male respondents, increasing the chance of being risk averse. In line with the estimates on the full sample, risk aversion increases with health deterioration even if we consider the two genders separately. Poor cognitive skills, as proxied by numeracy, positively affect male risk aversion while they have no significant impact on female risk attitude.
Personality traits effect
Personal characteristics have recently gained attention as factors potentially affecting individual attitude towards risk. The literature on personal traits has focused in particular on the so called 21 'Big 5': neuroticism, agreeableness, openness to experience, conscientiousness and extroversion.
These characteristics are considered to be stable over time [Schildberg-Hörisch, 2018] . According to a stream of the literature on the determinants of risk preferences, they can significantly contribute to shape preferences and potentially play a relevant role in risk taking decisions over financial matters . In this section, we check whether after including personality traits among the control variables, the main empirical results still hold. To do so, we have built proxies for neuroticism, agreeableness, extroversion and openness to experience using information from the survey. Neuroticism is evaluated from a question asking whether the respondent experiences irritability, sadness or depression; agreeableness relates to participating in voluntary or charity work, helping other individuals or elderly people; extroversion is assessed through sports or being part of social, religious or political groups in the last twelve months. Finally, openness to experience is elicited from a question about attending educational or training courses.
Results from the specification including dummy indicators for the 'Big 5' are reported in Table   12 . They provide evidence that age and the other factors previously included still affect signifi- 
Geographical Pattern
Our final sensitivity analysis assesses whether there are relevant group effects at the country level that may affect individual statements about risk aversion through correlation with other factors, and in particular age. To do so, we create a set of dummies based on the average risk attitude of the different countries. In particular, we classify each country either as 'highly risk averse', 'middle risk averse' or 'risk tolerant' according to where the country average risk aversion locates with respect to the overall distribution. The group of highly risk averse countries com- In this paper, we use survey data to study how risk preferences over financial decisions change at older ages, and we focus on the role of health deterioration in shaping individual attitudes. Our analysis covers respondents from 14 European countries and considers country-representative samples of individuals aged between 50-75. Each agent in our sample is interviewed at successive points in time and their willingness to take financial risks is elicited using a question format based on stated preferences. Given the distribution of individual responses to such question, our dependent variable is constructed as a dichotomous indicator that separates individuals not willing to take any financial risk (around three quarters of the responses) from the rest of respondents.
Our empirical strategy relies on the estimation of probit random effect models, where the dummy indicator for risk aversion is regressed against a rich set of explanatory variables that allow controlling for household demographics and socio-economic respondent characteristics as well as unobserved heterogeneity. Thanks to the rich set of information contained in the questionnaire, also we include alternative measures for respondent's health status, comprising both subjective and objective health indicators, as well as a proxy for cognitive deficiency.
Our findings concerning the impact of age on risk attitude fit with previous results in the literature, as older individuals appear more reluctant to take financial risks than younger respondents do. Yet, the effect comes out as rather small in magnitude once we control for heterogeneity using the repeat measures. Moreover, we found that individuals vary their risk attitude as a consequence of early life-related events such as becoming unemployed or receiving benefits (disability or invalidity pension for example); rather than at later stages of life, when they might stem to a reached level of risk attitude.
In the same vein, also the proxies for socio-economic conditions are in line with expectations and significantly contribute to explain variations in risk attitude. Permanent income or being a worker, they all reduce risk aversion, consistently with the view that a better socio-economic status and regular flows of earnings contribute to make individuals more prone to take financial risks.
Finally, we also address the potential role of health deterioration on risk preferences. Previous works had already stressed the importance of controlling for loss of cognitive abilities in order to properly identify the genuine impact of ageing on individual risk attitudes [Bonsang and Dohmen, 2015] . Our contribution moves a step forward in that we include in the analysis also an array of alternative health indicators, alongside controls for cognitive skills. By doing so, we are able to account not only for the progressive cognitive decline associated to ageing, but also for sudden drops in health status, possibly due to events such as the diagnosis of new diseases or traumas. Throughout the ageing process, such negative shocks have often major and enduring consequences in the life of the elderly and their influence should be accurately accounted for.
Our empirical evidence consistently shows that health deterioration significantly increases risk aversion, with the largest impact being produced by worsening in self-perceived health status.
A major strength of the SHARE survey is the rich set of the available information, although it has also limitations that affect our analysis. In addition to the relatively crude nature of the risk preference question, a major limitation is that each individual, for whom the attitude towards risk is elicited, is surveyed in two distinct waves only. Being able to extend the longitudinal dimension, would allow tracking changes in risk attitude at different stages of life more accurately. Moreover, the dataset includes only individuals aged 50 and over. To provide a more comprehensive view of changes in preferences over the life-cycle, it would be especially important to explore also how health shocks affect changes in risk preferences at younger ages, given that the relative importance of the potential drivers of risk preferences may vary substantially. Yet, we are aware of no study having addressed this issue so far.
Finally, our findings concerning the interplay of ageing and health status bear important policy implications. On the one side, our results support the widely held view that risk aversion increases with age. On the other side, we show that worsening in health status, as captured either by self-perceived health or by the onset of new diseases, further strengthens such process.
Given that the increase in life expectancy in developed countries is strongly associated with a rising incidence of chronic and severe conditions, policy makers should be aware that average risk aversion is likely to rise among increasingly large and influential segments of the population. This is likely to exert pressures to re-orient public policies in favour of a higher a degree of social protection.
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A Appendix A A.1 Robusteness check on the risk attitude measure Following Bonsang and Dohmen [2015] , we want to estimate whether our measure of risk attitude is a good predictor of financial exposure. Table 14 shows the results. We run a linear probability model.
We create a variable for stock ownership which is 1 if the respondent states to own stocks and 0 otherwise. We use the measure of financial risk attitude as it is presented in the questionnaire with the 4 scores, from not willing to take any financial risk to taking substantial financial risk.
We control for age, years of education, being in couple, having a chronic disease and being working or retired. We include the full set of country dummies. In column (I) we include the linear and the squared term for age, while in column (II) we include dummies for age groups.
Results in table 14 suggest that risk attitude is a good predictor of the probability of owning stocks: respondents who state to be willing to take from average to substantial financial risk have higher probability of stock ownership, with respect to those who reply not to be willing to take financial risk. This evidence is in line with the findings of Bonsang and Dohmen [2015] . 1,0) ) from the first to the second interviews NOTE: Dependent variable is 1 if the individual is risk averse and 0 otherwise. Age has been rescale [age=(age -50)/100], so that 1 year more accounts for +0.10. The model is estimated via probit random effect, coefficients are reported in columns from (I) to (III), while (AME) columns report average marginal effects for each correspondent specification. Standard errors are in parenthesis; p-values for the coefficients of age and numeracy are adjusted following the Holm-Bonferroni's correction. p-value: * p<0.10, ** p<0.05, *** p<0.01 Table 7 : Model for financial risk attitude accounting for health
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Dep: risk attitude (Baseline) (I) (I AME) (II) (II AME) (III) (III AME) (IV) (IV AME) (V) (V AME) age 0.051*** 0.262** 0.028*** 0.271*** 0.029*** 0.254** 0.027*** 0.258** 0.028*** 0.261** 0.027*** (0.0028) (0 NOTE: Dependent variable is 1 if the individual is risk averse and 0 otherwise. Age has been rescale [age=(age -50)/100], so that 1 year more accounts for +0.10. Col (Baseline) reports col (I AME) of Table 6 for comparison purpose. The model is estimated via probit random effect, coefficients are reported in columns from (I) to (V), while (AME) columns report average marginal effects for each correspondent specification. Standard errors are in parenthesis, p-values for the coefficients of age, health variables and numeracy are adjusted following the Holm-Bonferroni's correction. p-value: * p<0.10, ** p<0.05, *** p<0.01 Table 8 : Model for financial risk attitude (sub sample age 50-64)
Dep: risk attitude (Baseline) (I) (I AME) (II) (II AME) (III) (III AME) (IV) (IV AME) (V) (V AME) age 0.050** NOTE: Dependent variable is 1 if the individual is risk averse and 0 otherwise. Age has been rescale [age=(age -50)/100], so that 1 year more accounts for +0.10. Col (Baseline) reports the AME for age of specification (I) of Table 6 for the sub sample for comparison purpose. The model is estimated via probit random effect, coefficients are reported in columns from (I) to (V), while (AME) columns report average marginal effects for each correspondent specification. Standard errors are in parenthesis, p-values for the coefficients of age, health variables and numeracy are adjusted following the Holm-Bonferroni's correction. p-value: * p<0.10, ** p<0.05, *** p<0.01 Table 9 : Model for financial risk attitude (sub sample age 65-75)
Dep: risk attitude (Baseline) (I) (I AME) (II) (II AME) (III) (III AME) (IV) (IV AME) (V) (V AME) age 0.040** NOTE: Dependent variable is 1 if the individual is risk averse and 0 otherwise. Age has been rescale [age=(age -50)/100], so that 1 year more accounts for +0.10. Col (Baseline) reports the AME for age of specification (I) of Table 6 for the sub sample for comparison purpose. The model is estimated via probit random effect, coefficients are reported in columns from (I) to (V), while (AME) columns report average marginal effects for each correspondent specification. Standard errors are in parenthesis, p-values for the coefficients of age, health variables and numeracy are adjusted following the Holm-Bonferroni's correction. p-value: * p<0.10, ** p<0.05, *** p<0.01 Table 10 : Model for financial risk attitude (sub sample: male)
Dep: risk attitude (Baseline) (I) (I AME) (II) (II AME) (III) (III AME) (IV) (IV AME) (V) (V AME) age 0.060*** 0.598*** 0.055*** 0.600*** 0.057*** 0.597*** 0.054*** 0.589*** 0.055*** 0.601*** 0.055** NOTE: Dependent variable is 1 if the individual is risk averse and 0 otherwise. Age has been rescale [age=(age -50)/100], so that 1 year more accounts for +0.10. Col (Baseline) reports the AME for age following the specification of Table 6 col (I AME) for the sub sample. The model is estimated via probit random effect, coefficients are reported in columns from (I) to (V), while (AME) columns report average marginal effects for each correspondent specification. Standard errors are in parenthesis, p-values for the coefficients of age, health variables and numeracy are adjusted following the Holm-Bonferroni's correction. p-value: * p<0.10, ** p<0.05, *** p<0.01 Table 11 : Model for financial risk attitude (sub sample: female)
Dep: risk attitude (Baseline) (I) (I AME) (II) (II AME) (III) (III AME) (IV) (IV AME) (V) (V AME) age 0.041** NOTE: Dependent variable is 1 if the individual is risk averse and 0 otherwise. Age has been rescale [age=(age -50)/100], so that 1 year more accounts for +0.10. Col (Baseline) reports the AME for age following the specification of Table 6 col (I AME) for the sub sample. The model is estimated via probit random effect, coefficients are reported in columns from (I) to (V), while (AME) columns report average marginal effects for each correspondent specification. Standard errors are in parenthesis, p-values for the coefficients of age, health variables and numeracy are adjusted following the Holm-Bonferroni's correction. p-value: * p<0.10, ** p<0.05, *** p<0.01 Table 12 : Model for financial risk attitude accounting for personality traits Dep: risk attitude (Baseline) (I) (I AME) (II) (II AME) (III) (III AME) (IV) (IV AME) (V) (V AME) age 0.051** 
